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(54) 0flSEl»*|2| H| = 5I|A| <H = B8^ Efl^SSlS 



rr — ? 

us as. 

S.1 



EISellAI 7|£ S^SE. 

^2£^ n\iE.m bi=biiai ^eh(2o)°i ekmss. 

Afl3a£ *fl3b£fe e ^Sofl C*g- NISEIS B|=a|A| 7fe S^|£E. 

[tf BS| #Aj|?h EfSB tf£«l cFoia^ miHBlSx|(Hi 5£S, d«SBIS*|l||°| missives! « = - 

B|^ai4H(self-reflesh)§stA|(H| B| = a|A|g <Ue«ffc BlSHIAl cH^eij^oJ Ei|^E2|^ofl 3jO|cK 



Uffl-^S Oomaj miaE|»xfe cK^Hsl 3!( r0 w)2t S3(column)e^ ol+o-IS um ^(matrix) £KM| *l*l^fcr mi 

asmee 7^u oicf. 4T7i dh^ sj^oj *m steie sj aioiEmieEteiea ohf<hsck #71 *u= 

BtE!J» DH0|Em|MB^oj £j@|o<| OJ^H ^Lfoj M|£B|^0| £j^£JH, d^t@ E||0|Etb|E g^lg g^ 0 =| Cj]0|Ef7h 

#7| ^d^a (HlHBiasj ?HnHA|^ofl *|#Sch 7| 5«A|fMcH| *|»B d|o|Etfe a|&o| xiy-ofl ct^BF ?HnHA|^o| 
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ojy-x^o^ cf0|Lr°J tHise|5fx|(Hl *M§SJfe B|__.a|A| ? r >_ b|S B r ^(CAS before RAS) B|«eflA| #So|r4. 

0|&|« ?\± BIS Z\± B|Se)|A|oj ygo S «£-5|sa|A|»H0| «Ch #7| ^*-B|__.5l|A|#S_|£ (H = 

^^sM(Column Address Strobe : CAS)i!_£ 



CAS- 

7j^E|M(active)ej ^EHoflAH o^ai-^ aesm(Row Address Strobe : RAS)6J ± 
RAS 

CAS 
RAS 

7[ etjE|M£J ^LH4JOflAH CfOlLrS] E«|SB|^x| U|¥2| Bl^eil^l 0iHei|>i^5.<Hl °]*H X r g*|oi_„ B&BflAlg ^^^^ 

Xfll£fe SBH7|^CH| °|3 Dilaaltf BI^BIIAI 7fe S^£0|:n, Xfl2£fe *|l_L2| B| = EI|A| <H_=Ej|_^ 7>&E{(20) 
OflAH ^Sjfer Bl^eilAl Ol^Bll^oj EfOlSSOlCK #7| XfllSE Xfl2_EM S 2^0=1 SEH<y B|SSI|A| ^gsf 
e Cr§2f 7 r >i HIS Z\± S^OflAH £J3A|tf 3^* B| = a|A|7 r A|5f£je!, *1|1SE£| B| = a|A| E|-0|CH B| = ai 

A| xqoH2|S(19) UI¥B| £4ia|o|EH(oscillator)oi|AH XH25E2J- I*0| B|*a|A| 7H|o-|l|^ 07|- tf« 3^«2j B|»ai 

A| OHHSI^ ?^fH(20)£r Xfl2££f 2"0| B|SH|A| Xi|0-|g^ 0Oi| »7|*KH B|*a|A| (Hcai^W <_j^*|o__. ^SIBCr. 
OlOfl #7| B|S.a|A| <H_=ai>i A 

. n — 
1 

decorder)(18)ofl 3VS°£AM ^L^°S S|_.a|A|7|- ?E!«£!cK 

#7is* ve Bi=aiA| a§ ousel {«<hi chsw _ _ Ei_.aiAi ailh-WI oi?owo}_- _-ch e*, si=aiAi 
sfAi a& Diieei-giofl qi_- Bi=aiAi <Hs.ai_:7h bi= aiA| AivoiuioiAi a«p <y^*|o_. _-^_-se|cho*_- fi- 
Cf. =LB\JL #7|2f if§ B| = a|A| 7|feg 7fXfc D)|aB|S-*lfe XflS. 5«#<H| Sfl© W|eE|»x|°| S.B 0\\S.a\ «CH| 01 

fi B|=a|A|7h xflms o|^(Hx|fex| sreMji o|aH £§ iHlaBI £|(H| cHfi B|=a|A|7h «|cfls o|¥<Hx|fc efl^e 

St7| ?)SHAHfe B|=a|A| A|Sf A|S^&| B| = a|A| A|^0| gj!}» J?t, E||^i=S-*W §H& «|aE| afiJ 0|0|Ef* 

s*g^(H SHS- tHlHBiasJ Igo#§ «reJSfoiofeh thO/. 

n&|Lf saioflfe ^7is y|-2t- vol e^s [Hi a si chi ens- si=aiAi gsmm ^Stfos^i, a§ tHiaai^cni m& bi= 
aiAi s^oi y»i &siEjfexi areis 4= sjsio. okmi c^e} Bi^aiAi ai^ukhi a& tniaBi aofl ma bi= aiAi 
7h oi^o^ifexi owm «fejif ^ sjfe sxiiaoi &!%!cK 5Eth Ee tHiasi ^ofl a^s^o^ EisaiAm xachs oi^ohxi 

Eil^e.^71 ?|SttAife y = A| B| = a|A| A|S^A|S^E1 B| = S|A| A|LhO| gaf^O^Ofy &°SAM, B|=a|A|o| 

o^¥chi ch& eii^e Ai^a ^ss si^aiAi Aiaa-s sohxitii at e-goi <yacF. 

#7i& u}2f vol a^ oiiaBi ^<Hi oieh si=aiAi m*to\ eJAHi £hS£jfexi ^eisfn sl=aiA| ai vuichi a 
& tHiasi -aofl ch© Ei^.aiAi7h xaois oi^onxifexi ^cj«i-7| ^sHAife si^aiAi o-u=ai>^oi sf ai-aafexi 0=1 

¥2} AlSg V 4= SJ<Hofe> ©a. 

c^ehAi e =*H e eisaiAi o^ai^s eii^ss 4 &fe BisaiAi oi^ai^ eii^e2| S § xflg^feoi 

e VS21 oe ^sie EisaiAi oH^ai^ -a^2is<HiAH EiaaiAi cn^ai^soi e? a-a sstjfe ais§ va 4 
fe- Bi=aiA| o-i^ai>i eii^m2|s# xfls*i-fecii aw. 

^71 ^^ig v^sf7i as- s ^ag cfoiuei onasivxisj sis.aiAi ajson EiaaiAi cH=ai^ en^E^sm =?bi 
*na, a& iHiasi -gjoti 01© Ei=aiAis mm a& eisbiai oncen^oj ^ &s vbi^ eii^e g^tj2.a 

xii3aa a «i3bafe e ^s<hi mm ^=-aisaiAi a^ ai 7is M^s.m £a|© ^o|ck ^71 «i3aafe ^*n^ei 71 
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^ S^SSAH, #7| X||3a££| B| = Bi|A| Sl^fe B| = EH|A| EfO|om ?b|SKH e| = Bi|A| *<H£|£> Bl = a|A| 

Efo|cH S! Bl*a|A| xi|cH2l^(i9)2*, #7| B|^aiA| Efo|cH 91 Bl*aiA| xtfcH2]^(i9)<HI a^^fe B| = aiA| cH^ai^ 

7teE|(20)2}, 7| B| = BJ|A| OHcbII-a. 7^E1(20)OJ S^g SJ^fcr Bl = a|A| CHH Efl>,i=S|S(21)B ¥H|«. 

Jl, 7| B|saiA| <H«=ai>i ?teEt(20)S| g^0| (H^eil^ bHiHB(17)0fl S*«fe 7Fx|ji &cf. xi|3bJEir g 

7| Xfl3a£# jfcAWJL 95¥4 lOOg 7|y& ti£*«o| cHtt #Ai|£^AH, B|* 3|A| (H = ai^ 

eM(20)£¥N y^sjfe bi= e«A| ch<= ai^si h|e a 

O-An.^l- B|*a|A| O^efl^ 31^31^(21)2* Oi£L$\± B-jnHEKl7)S SPHEfe 5!g MS! 5!0|CK 

OW 7| X||3a£ 3»! Xfl3b£S>J E| = a|A| gSJM ^S&Cf. H|2££h^ EHCH|Ai ^SA|^ 31** B| = ei|A|7f A|*J 
B| = B«A| e±0\Q\ a B| = Bi|A| Xl|<H£|S(19)# S£J5l|0|EMOflAH B|5.fii|A| XWm^ &y\ «fil». 36i 

e Bl^fillAl (Hcbii^ 7^EH(20)0flAHfc: B|* a|A| XflOlS^ <t>CH| S7|3f0=| Xfl25.0fl E.A|» b[2f B|«5ilA| 

(Hcai^soi srasch #71 Bi^aiAi o-is-ai^e o^ai^ tH*iEKi7)ofl ss-sch e*^o^ sisaiA^ 

SSIficK oiaH B| = 38A| o^a|x ?|.gEH(20)S¥EH SJ-ae #7| B|SB|A| (H^ai^ tj^ge B|»a|A| <HcaUfi* eJ 

047IAH g ^S(H| flC #7| B|=a|A| 0^a|^ eII^e S|^( 2 l)o| 2|^EM £0|S Xfl4ES>|- »C*. #7| Xl|4£*r B|* 

aiAi o^ai^ 7^^(20)^¥^ emsitr si^aiAi o^ai^ bim a 

o-A^jg isMBi oimchi zm a^sjcH Bi^aiAi o^ai>. ^~eh(20)^¥e< <y^*|os ^sj^ BisaiAi 
<H=af>stBS ^--asjfe ijs^EHsi Bi^aiAi oH^a!^ u|e§§ oi^chi <y^*jo S Bi^aiAi (H=ai 

x H|esm- OISSI^I <Bj^^o^ bl|ja^fe cf^^l G|0|E* HH^g(40)a», #7| c||o|Ef nH^M(40).g.¥EH g*M5EJ 
£!2:Sofl ojsfl ^S^j ^sj El^aiA) oH^ai^7|- cH¥fi ^Bl^ eii^e g^^t5.M ^^^-^ E|| 

S^3J^(50)S ^?«£J0H 2Jcf. #7| D||0|Ef nH^g(40)& ^-7H2j e>m^(45, 46)^ ^^EJcN Bl^aiA] o^a| 
^ 5^tH(20)S¥&1 ^T^£J^ SJ^^ehoi B| = a|A| o^ai^ H|J=L ft § cflg^fe ^tUaj H|M# EH*|^fe CF^oj 

BHx|5jS#(42)2f f ^|1«|CH#^ 01Ofl ojst) Xfl<H£|CN #7| &|S#E||5| B|^a|A| 0-|c a|>^ b|E§ehs a|*|5jSg 

(42) ofl CH§£M| z^zf 3^3^ itSBI #S2^(normaly close)ef<y oj cf^oj M|£^(CMOS) ^^^101^^(4!)^ 

bhx|si^s(42)chi EHxia 2|2#e«o| bi= aw cHcai^ b|egg Bi=aixi o^ai>i ?i^b\(2i)^b\ «a^^o^ 

B|J=a|A| o^ai^r Hlm^oif cnei)7j| <a^o^ h|jii^^ goia|0|Ei(comparator)^(43)^ 

nFtiftCf. SE» S^7i|0|e^(4i)o| - XflOH0-Xf(H| Xfll^lO^^l <D1# A^ ^^#E«S ^l7^fe eitHBl(44)# 

Ell^E S^2|^(50)fe a^aiO|El^(43)Sj £¥ iJ^^f^ « = 7«0|e (NAND gate)(51)S*, tl^S7^|0| 

M(51)a| ^SiAt^ EHl^e S^d5:^AH g^^-fe e!tH^(52)S ?«^cK 

xiistfe #7i xfl4£oj §xf EfoiaEa Mej 501a. 

0|Xfl #7| X«2£Efi|- XJ4JE S Xfl5£# SS^o^ g ghgs) §^11- ^S»CF. ^^J B| = a|A| 0-|i=ai^ ^Bl(20)0flAi 
Xfl5£3- ^#EHSJ B|sa|A| O^ai^t XAO^B\ XA 

n.^Xl <a^^£S ^£j*r E|5.a|A| O^ai^i b|efe #7| Xfl2££> A Q «-A ,01 =LB\3l B| = a|A| E)-0|CH 

B|^a|A| XflO^S(19)Sj g^ei Bl^aiAl Xl|0H^51 0>oj 5j AhO|gO| "5fO|"(>flAH "S^"^ » ED) XfllXflOHM^ 
O>10| X<5££|- SOI M ^0| M 7|- @DK OKHIC^BF ^^^7^|0|E^(41)0| M^SUo^AM BHx|2jS#(42)(Hfe i|^#E||oj 
B| = a|A| 0^a|^ XA07I- BHxlEjfeE^I, 2j^#EHo| B|^a|A| OHc a|>s XA 

0 S| AQ-Ap^C Ai|2£2f &0| "^oro|H^ eHx|S|^^(42)0fl^ Ef "Sl-Ol^ XHSSCf. 

cfgofl s| = a|A| xfl<H#B4 o>o| ^yjwH Afo|#oj «e|-o|" 7|L^ofl xfl2Xl|oH#^ CD27F "^o|"s ^o^mi aiHa|o|Els 

(43) fiJ £^ ^EIMSC*. OKHWBI- ^^a|0|E<W(43)^ B| = a|A| xfloHg^ 0oj AhOlM^El SJ|x|2|^&(42) 

oil eHxis ^#ehoj sisaiAi cHcai^ xa 

0 # n 0|^ <23*%£|o S B| = a|A| cH^ai^ XA^EJ A|*moi ^^^|o^ dlJSLecf. 0|0j| f B| = a|A| o^ai 

^ XA 



X ^B\ XA n . x oj Ao-An^S iJ^#EHoj B| = a|A| <H=ai^ b|s§ A 0 -A n . 1 0fl b|SH Xi|2ES^ &0| *|0-|£E lb|M 

0|# ^ fcB|#EH§ 7h*JCK ONOJ-Bh giHa|0|El§(43)£j DhX|°| B| = a|A| O^ai^ XA 
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#7|2|- EH<HW lSlfiJ 2 N 7«SJ AhO|gg 7H*j 5| = a|A| <HS.aU_7|- Eflx|2|Sg(42)CH] EH*|_|<H _!=£#EH£| 

sisaiAi oHsai^ xAq^ § #ehs xflsaa a-oi cfai gr _£ie, a& gmaioiEm(43)e zmsi ^ _^oi s 
ij» teiai _oi jgo^Mi "#ors «HE|M£ife £^£}2.m s^sa. oiont&Bh eii^e g^2is(50)_ ^JHaioiejg 

(43)S| #^o| a^r "tfo|»o|H£ XJ5£2* ao| eii^e g?M _3S B|_.a!A| <H_Lai_i7F E¥ tttt£|&8 

m Lmui_ "«foi"o| _Biai«as. ^eima^ gj- _£K}. oiiui "*k>i-°i Nii _2.fcr xiisas}- aoi si_.aiAi xfloi 

i4^yc+. o|aH £^2|S(50)°| g^ie fi|¥ _6§ <Hi= sH-hofl tfs! x -l2£ a<%sf7-W, cH_ 2J _ 
# olgsffe & _§g S«KH fil¥ Efl^E^etHI _ _5h(H eII^e gjjfg ge|# ^ 5ycf. 

m biah Bi=aiAi gsi-Aiog __@ BisaiAi <H_,ai_=7i- xa 0 ¥eh xa .771*1 a¥ --^-ifcimcai -siors. ^eis 
sj<h ^£i_- eii^e ij^-ofl ojsti e g ofiasi -a chi c«_- Bi_,aiAi §4oi ais§ *tejs- ^ aj^i tit 

?jO|CK OlOfldjBl^ B| = a|A| A|5f AIS^EI "SfO|"o| eJ^M __.7l gH!J£|7| 77hX|o| A|_"# 4 s a!^| ljo_. 

am ^ss sis.aiA| Aiz>uiofl ae tHiasi -gofl cash Bi_,aiA|7i xiiais. oi^oixifexi sf ^ oi^ zn\s.s. 

a& WiaBl -acHI p|sfo^ B| = a|A|7F xiiais o|^<Hx|fex| cH^g B|s.a|A| AlzJ-oj g;a|. o^2|- &71ISJ0I _xfl 

5j°s Bi=aiA|7h g*_.si_ ai^chiah srem * si^i na_.>u si=aiA|oj ch^oh ms- eii^e ai#s g _ ^ ajTfl _ 

<=1. 

XQ6E_ #7| X44ESI ama|0|^#(43)2| ^J<feJA|<H|oj #Ai|SJSg MB 5J°S, fc+_.7j|0|J=(53, 58 )^ __oM|0|J= 
(NOR gate)(54, 57)21 £jU<El(55 r 56)5. 2_*M _B|aiO|EMg M£J 5J0|cf. #7| xfl65.S| ?JiMa|0|E)_ xfl2 

xflcHSei 0271- "SF0|"0|H ^ ?J^^J5. DAi, DA'iSj SSJtf feBiai^oi ^ g^oflE^ "^0|"oj g^iJ^S ^•athcf. 

»B #7| Al|4a2| 2|S0flAHfe dlOlEHm^DH^ gma|0|Elg a^Lf 2SJ^ ^EHaiOlEl Cfl^l efLhS) c|. 

(^)oj^ gnnaioiEi# 7^s 4jAi«ioia. ^, dioiEnm^7h N7Hoie sfu°i 2nuis ginaioiEig Ah 

gSfoi a& DAi S! DA'i(i=0-n-l)# 1W. 0|S^<H|fe SI^M. g54S|S(50)fe #7|£h Ch^e^ anHH|0|EH 

si §^e°S cH*l@ch 

SSh 5J^4:b|g gO|7| *|«I|AH XI|2XH|CHa^ <P20| a|e|M£jfe A|Qg y^Sfc cl-^fil B|= a|A| <H c 

a xa^xa^jS ohxieh <Hi=ai^oii 7W§ Aia° s y^a 7^*1- ^Aicnioid. 

59 bi« aiAi cH=aiA ?^e|(20)ooah oi^ai^7f 9 ^71 s&oa "shoivi sj^ 7iyoi schis- 
bi-s e!7h£ife g^oflfe, DAi -y^Bsj onnai^ cj|oiE>?h Aizhoi xitfcHi ttheh 4 ajch. oiotcm^ DAi(i=o-n- 

l)Ofla #7|& Uh2h BHx|S|S§(42)# ^Bl^ig B| = a|A| (Hcai^o) gsfg. b|S7|- 7hfeSHSC|-. 

Hhfih uoi e a& (Hiasi jflofl 01 *t- Bi=aiAi s^oi ehssit M&m areitf 4= «fe si=aiA| o-u=ai 
^ eii^ssissah, a& iHiasi -aofl cn«fo^ EisaiA|7h wiais oi^oHxfexi o^s ^ss BisaiAi Aiztfij g^h oi 

¥2h &7i|ajO| 4|Xfl5|oS B|Sa|A|7h ShSSjfe A|Q(H|AH S^«t7HI *feJtt ^ SJTll ^o S AH B|ia|A|°| CH^<H| CH& 



(57) 

ch4=si «iaBi oi^ohci tHiasi onaioisi-, #71 aiasi ® cnaioig ysj°i tHiaBi^^ ^dsish7i fla- -yei^Eh • 

ah, 4iSa| B|s.aiA| xno^iiofl oj«H B|=a|A| xfloHasim ^«hfe B|=a|A| EhoicH s! B| = aiA| xflo-|2|S2h, -aS€! 

Bi^aiAi o^ai^m #71 ei=aiAi xfUHa^cHi §7i*f<M ^*^o £ a^sho^ ^71 {dej^&cHi emsffc ei=ai 
ai o^ai>; ?t&£\m &s.m cfoma) «iaBi#*ifii Bi=aiA| o^ai^ n^msischi sjohah, #71 B|s.aiA| 
<HE.ai>x ?heeis¥ei e^sjog ^--asjfe- ei= aiAi o^ai^§§ si&s. a-asjfe 2Js#eho| sisaiAi <Hs.ai^ 
ai^ishfe eH*i^Eh2f, #71 aixi^eofl atxiu sj2#E«o| BisaiAi o^ai^ #71 o-t^ai^ bis. 
aiAi ?hgEHs¥^ y^^°s ih^Ejfe- E|=aiA| tH^ai^goj u|Eg^ z|zh mgsyxi e^^o S uuatf^ c^o) 

H|H^B#2h, #71 b|JE^B#S¥Eh S^flfe tlS.moi 2ISH #7| «SS 4=2J B|5.a|A| 0^a|^ 7 |. e = gh^|£|2J 

fexi o^m u-Bife eii^E. g^tj^g ^-ashfe ei^m g^^eg ^uishfe 5g ^s°s shfe BisaiAi o^ai^ 

E||^S2|S. 
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xfllSofl jyoHAH, #7| E«*M*Bo|, #7| Efloj 5|»a|A| cH^ai^ HimgS cHSSHr sms| u|J=S zfzf ej) x |*f 

7| Cf^fi| EH*|SE|SS3f, #7| S|S.5I|A| <H = ai^ ?J_eM£¥N ^£|ir S| = a|A| <H = EI|ASS # 

71 aj^^EHoj siiaiAi cH=ai>i hubs #7i eH*isis#ofl aigswi zm a^s^fe ch^s] ^^*i^Bm# ?ui 

au^<hi 5U<hah, #7i uijii^Bhoi, *f y^oi feei am^tm -ass feBiai«as. ^EiMEifc s^t\s.m ^-a 
aJHaioiEiei sj_ ^§o S sv_ ei= aw <Hs.ai^ en^mais. 

Afll^Ofl 5y<HAH, #7| E||^e ga^&Ol, #7| bl|3^BgoJ _iM_;£7|^ §SJB feBiai'S'SJaH #7| Efl^E §^ 

#7i ygs si=aiAi <H=ai^7i- flrgsiztss UEH-Hfe fcsiaiiys. ^eisai^ as r 

S2S Slfe B| = BI|A| O^ai^i E||^MS|S. 



*ll2trcHI aiCHAH, #7| ^fl*|^&SO|, #71 i|£#E«o| 5|s.a|A| CH = a|^7h i^B* #7| 2lS#EH2l sisaiAi <H 

E.ai^ 7|b§<hi ■ajEiMsifc xiiixii<Hasi<Hi ojsh #7i eiaaiAi che.^ ?i&e\si g'M&a* #7i eH*i2issB£J s 
s§ eiofloiMA|?ife 5jg sffe si^aiAi <Hs.ai^ Ell^MSIS.. 



313901 <youi #7i annaioiEi^oi, zm xfl(HBx->§ nxioj #?i *h<hbxkhi emsfc x12xiich_ ^oa ojsh «jeim 
sich, #7i *Q2xiioH3eioi #7i ei^aiAi (H£ai^§g ¥-t!«H eisaiAi oHs.ai^7h a- -as oi* 

nf-xiej- ei=aiAi o^ai^7f <a&£\& aie Ahoiofl*i ^Eiksi^ 5m ^§°s sn=- si=aiA| <Hsai^ eii^m 



a^sj°s si-^sib ass ui¥ bi= aiA| o^ai^ss oig*fo=i -gs-EisaiAi bs.*a wis 

ei#*lsi sisaiAi cn^ai^ e^esischi o^-ia-i, #7| a«£lfe bis aiA| (HcaiAgg 412-3. ^-asfe 

£|=£#EH£| B| = a|A| 0-|j=ai^ H|m§S CH§^fe SW2| B|e _ Z]-Z|- BH*|5ffe Cf^fiJ xfliaH*|2|S^, #71 <2Hf*| 

°s a-asjfe eisaiAi oHsai^gg #7i *i;e#eh°i Bi=aiAi o-isai^ uissBg #7i ^ueHxisis#ofl oisei 

>ll £H&ttir C|^oj ^Xl^BBBF, #7| ^^^2S ^^Elfe- B|^a|A| 0^31=6: H|Sgg Olgtffe SfUSl B| 

mi z^zt °s aixisi-fe c^^oj Aii2en*i2issjj|-, #7| ^ieh*|21£#(hi ai*ia ii^#EHe] siaaiAi o^ai 

^ U|Egg #7| «|2BJ|x|S|S.§<Hl EJ)*|€! •Sj^^'Ll B| = aiA| O^ejj^goj u|mSI!f ^ 0)§Sj7H| Sj^^SS U|J2. 

^tfe cF«f SJ uUtBfi*, #7| U |jiL^B*S¥EH d^StHI sjsH #7| ^SS ^SJ B| = a|A| <Hsai^ a 

^ gfeife E)|^m getting ^-a^fe e||^m S^^B# ^ultffe- ^fe Bl^ai 

ai ai^ eii^esis. 



*j7&ofl SioHAi, #71 b|a^B#o|, #71 ^¥)*l4=B^ofl mat) 4iS A|y gjj-^ ei|E|H£|Di ¥SJ^|o| §SJ& tel 5fl 

sued -ass teiaiias ajEiMsjfe g^tia.^ y-^fc a^aioiEiei 5# ^s°s si^aiAi o^ai^ m± 

M.£\sL. 



WVW SJOHAH, #7| ^*|4=B§0|, #7| 4Ji#EH2| B|S.a|A| CH = ai^7|- If-aB^ #7| S|S#E«oj B| = a|A| 0^ 
E.d\\& 7|BgCH| °f|E|M£|fe Xll^lOHa^Oll a|SH #7| B| = a|A| 0H = ai^ ?^gE^oJ S^O-jJf #7| eHxISISSBSl fcj 

3: 2sf ejofloiMAi7ife Akiaa^ a^^ioisej 5§ §s°£ «tb Bi=aiAi on=ai^ EH^sajs. 



»!7#ofl afoUH, #7| efl^M g^4=B0|, #7| b|iiL^B#fi| £^£i2.7\ S¥ fcBiai'i^ca) #7| eHI^el g=M 
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